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RESUMO

A pesquisa piloto, teve como principal objetivo reconhecer e discutir as realidades
geosocioambientais com énfase na qualidade das dguas do rio Pard no trecho do Furo das
Marinhas e rio Tracuateua, na regido metropolitana de Belém. Para isso realizou-se uma
pesquisa de campo de carater exploratorio, como parte dos conteudos técnico cientificos da
disciplina Introdugdo a Ciéncia Meio Ambiente, do curso de Licenciatura em Quimica do
Campus de Ananindeua, da Universidade Federal do Para. Examinou-se In locu as condicdes
da agua nesses rios, onde foram feitas coletas de amostras e analises fisioquimicas
quantiqualitativas para identificar a qualidade da agua em parte da bacia hidrogréfica.
Determinou-se as analises seguindo os procedimentos cedidos por Guedes (2023). A partir
disso, compreendeu-se os desafios enfrentados propondo solugdes que promovam a
preservacdo dos recursos hidricos. Conclui-se a presenca de dejetos e esgotos nos afluentes do
Rio Para, causando impactos a saide do meio ambiente, necessitando de politicas publicas de
coleta de lixo, inclusive seletiva ¢ investimentos em educagao ambiental.

Palavras-chave: Meio ambiente; Bacia hidrografica; Limnologia; Impactos ambientais.



ABSTRACT

The pilot research had as main objective recognise and discuss the geosocioenvironmental
realities with emphasis in the quality of the water of Pard River in the stretch of Furo das
Marinhas and Tracuateua River in the metropolitan region of Belém. Field research was
made, with exploratory traits, as part of the technical scientifical contents of the discipline
Introduction to the Environmental Science from in Chemistry course in the Campus of
Ananideua from the Federal University of Para. It was examined in locu the conditions of
water in those rivers, from Where quantiqualitative physiochemical samples were collected
and analysed to identify the quality of water in part of the hydrographic basin. The analysis
were determined following the procedures conceded by Guedes (2023). Through this, it was
understood the challenges faced, with proposal of solutions to promote and preserve de
hydrical resources. As conclusion, it is observed the presence of detritus and sewage on the
stretches of Pard River, causing impacts on health and environment, needing public policies of
garbage collection and selective garbage collection, as well as Investments on environmental
education.

Keywords: Environment; Hydrographic basin; Limnology; Environmental impacts.
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1. INTRODUCAO

Cerca de 75% do planeta terra ¢ composto por agua, entretanto a crescente crise da
agua ¢ uma preocupacao global que tem se intensificado nos Ultimos anos. A escassez de dgua
potavel e a ma gestdo dos recursos hidricos estdo impactando negativamente diversos paises €
regides ao redor do mundo. A demanda crescente por dgua devido ao aumento da populagao,
0 uso excessivo e desperdicio desse recurso finito, as mudancgas climaticas e a poluicao dos
corpos d'dgua sdo alguns dos principais fatores que contribuem para essa crise. (BIGELLI,
2015).

Segundo ONU Agua, apud Souza (2016). Todos os anos, o quantitativo de mortes em
decorréncia da ingestdo de &agua contaminada ¢ bem maior que mortes por violéncia,
incluindo a guerra. E necessario avaliar possiveis causas, como o descarte incorreto dos
esgotos e empresas alimenticias que descartam indevidamente restos em rios proximos, nos
quais posteriormente familias que moram proximo a esses rios irdo consumir da mesma agua
sem nenhum tipo de tratamento.

Diante disto o objetivo deste paper ¢ discutir a realidade ambiental. com énfase na
qualidade da 4gua do rio Tracuateua e rio Pard, no trecho entre Santa Barbara e o distrito de
Mosqueiro, na Regido Metropolitana de Belém; Como objetivo especifico buscou-se
diagnosticar se os trechos em questao ja apresentam elementos tracos de metais pesados que
possam causar impactos a saude humana pelas a¢des de polui¢ao antrépicas dos recursos
limnoldgicos, como parte do projeto de pesquisa “Impactos ambientais da urbanizagdo aos
recursos hidricos da Regido Metropolitana de Belém e seus reflexos na satude das populacdes
locais e meio ambiente: Um breve olhar da geomedicina” da equipe do professor doutor

Aureliano da Silva Guedes.
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2. METODOS

A equipe se deslocou de Ananindeua para a regido de Santa Barbara/Mosqueiro para
realizar pesquisa de campo, onde foram feitas trés paradas para se coletar amostras e fazer as
andlises quimicas qualiquantitativas. Como instrumento de referéncia e suporte da pesquisa de
campo, utilizou-se o roteiro de viagem de Guedes (2023). A primeira coleta de amostra foi
realizada no municipio de Santa Barbara, na ponte Sobre o Rio Tracuateua no Km 32,
PA-391, coletou-se amostra de agua e analisou-se com fita medidora de pH, para verificar a
numeragdo na escala de acidez/alcalinidade que a amostra apontava, e além dela, também se
utilizou a fita teste multiparametros. Em seguida, foram verificados os parametros da
condutividade e temperatura, com o auxilio de termdmetro e medidor digital de
condutividade. Além disso, utilizou-se o disco de Secchi para verificar a transparéncia e o
nivel de turbidez da 4gua do rio. E, fez-se importante a observacao da area, com intuito de
verificar a presenga de lixos domésticos.

O segundo trecho de coleta, foi marcado pela presenca de Balneérios, localizados no
Km 35 na PA-391. Nesse sentido, nos balneérios observou-se como os responsaveis lidavam
com a questdo ambiental em relagdo ao Rio Para, buscando, ao modo deles, preservar o
meio-ambiente como forma de atrair turistas gerando valor econdmico as suas propriedades.

O terceiro ponto localizado no Furo das Marinhas, no Km 23, PA-391, na ponte de
Mosqueiro, onde encontra-se o Rio Para. Realizou-se pesquisa qualiquantitativa de analise do

mesmo modo que foi realizado no primeiro trecho, e se executou a observagado in locus.

Figura 1: Imagem de Satélite dos Trechos Pesquisados.
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3. RESULTADOS E DISCUSSOES

No primeiro trecho, observou-se que hd a presenca de comunidades ao entorno da
ponte sobre o rio Tracuateua, localizado na PA-391/Km 32, onde observou-se a existéncia de
entulhos as margens do rio, os quais t€ém impacto direto na poluigdo local, que pode causar
doengas aos moradores daquela area. As andlises feitas com a amostra da 4gua do rio, se

encontram na tabela 1.

Figura 2: Rejeitos doméstico

Fonte: Autores, 2023.

No Km 35, onde se encontram balnedrios, observou-se a preservacao da vegetagao, do
rio e alternativas para que haja o minimo de intervengdo no meio ambiente. Além disso, o
turismo ¢ uma atividade econdmica importante no local. Observou-se que no curso do Rio
Tracuateua afluente do Rio Para, nos Balnearios ndo ¢ cortado ou interrompido, mas apenas
desviado uma parte para a existéncia e manutengdo de piscinas naturais, onde essa agua, em
cerca de 10 metros, ¢ devolvida para esse curso do rio.

No ponto onde se encontram o Furo das Marinhas e a ponte do Mosqueiro, na bacia
hidrografica do rio Pard, ha ecossistemas bem estabelecidos, onde se predomina o mangue,
que contribui para uma rica biodiversidade da regido, abrigando uma grande variedade de
espécies de fauna e flora, onde destaca-se: Macrobrachium amazonicum (camarao fantasma
da Amazodnia) ¢ o Aratus pisonii,. (caranguejo chama-maré, aratu, etc.) e o Cebus apella

(macaco-prego). (GUEDES, GUEDES II & GUEDES, 2023).
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Na socioeconomia, foram observadas atividades de pesca, havendo também a presenca
de matapis para a pesca de camardes e viveiros para o armazenamento destes (termos usados
pelos coletores locais de camardes de agua doce). No entanto, ¢ importante destacar os
possiveis impactos ambientais associados as atividades econdmicas na regido. A exploragao
desordenada dos recursos naturais, como desmatamento para construgdes de casas,
plantagdes, instalagdo de empresas, dentre outras, que contribuem com polui¢ao antropica dos
rios, que, se ndo for bem orientada, pode comprometer o meio ambiente. Os resultados das
analises feitas nos trechos estabelecidos dos rios, estdo na tabela 1.

Figura 3: Viveiro
M

Fonte: Autores, 2023.

Figura 4: Rejeitos no rio.

Fonte: Autores, 2023
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Nesse sentido, observou-se a presenca de mata ciliar, maré¢ alta e a existéncia de

animais aquaticos nos trés pontos de observagao.

Tabela 1- valores dos parametros fisioquimicos

Analises Amostragem 1 Amostragem 2
Rio Tracuateua Furo das Marinhas
Condutividade 0,114 2,736
Elétrica
Totais de Solidos 0,057 ppm 1,378 ppm
Dissolvidos
pH (fita) 6,0 6,0
Temp. (°C) 29,7 (°C) 31,2 (°C)
Cobre 0 1
Chumbo 0 0
Mercurio 0 0
Dureza 25 100
Transparéncia 49 cm 67 cm
(disco de Secchi)

Fonte: Autores, 2023.

Com base nas analises quantitativas e qualitativas utilizando fitas multiparametros e
fitas de pH, equipamentos de analise condutividade elétrica e solidos dissolviveis, tem-se as
seguintes consideracdes analiticas:

Nas andlises quantitativas, de temperatura local com termdmetros digitais, fitas
multiparametros, de condutividade elétrica da agua e so6lidos dissolvidos, foram tteis para as
medicoes das varidveis relacionadas a qualidade da agua. Isso inclui a medi¢ao do pH, que
indica a acidez ou alcalinidade da 4gua.

A condutividade elétrica, que estd relacionada a concentragdo de ions presentes na
agua, ¢ a temperatura, podem indicar a qualidade da dgua, pois forneceram informagdes
importantes para avaliar a qualidade da agua para diferentes usos, tais como: consumo
humano, agricultura e industria. Os resultados do teste de condutividade elétrica indicaram os
valores de 0,144 ppm no ponto um e 2,736 ppm no ponto dois, o que mostra normalidade

esperada, visto que a parte do rio Para estudada, recebe influéncia do oceano Atlantico e, o rio
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Tracuateua ¢ abastecido pelo rio Pard, contudo com muitas nascentes diluindo os sais do seu
afluente.

Ocorreram variagdes de temperatura das amostras, no ponto de Santa Barbara, na
ponte Sobre o Rio Tracuateua no Km 32, PA-391, apresentou-se 29,7 C° e no Furo das
Marinhas, no Km 39, PA-391, na ponte de Mosqueiro, demonstrou-se 31,2 C°.

A temperatura ¢ um parametro vital no controle da vida aquatica, tendo influéncia em
varios parametros, tanto fisicos quanto quimicos (ALMEIDA, 2019).

Ressalta-se que a dureza da 4gua no ponto um € 25, e no ponto dois, 100.

Nas analises qualitativas, as fitas de pH utilizadas para avaliar o pH da agua, sdo
revestidas com indicadores de diferentes cores, que mudam de acordo com o pH da solugdo
em que sao mergulhadas. As fitas de pH podem indicar, de modo rapido e pratico, se a dgua
esta acida, neutra ou alcalina, e em que nivel, com base na cor resultante da reacdo do
indicador com a solugdo (ver tabela 1).

Quanto aos dados pela fita multiparametros, ndo foram identificadas a presenga de
chumbo (Pb) ou Merctrio nos 2 pontos analisados. Contudo, no que se refere a presenga de
cobre (Cu), somente no trecho de estudo do rio Para, apresentou 1 trago, ressaltando que, no
Brasil ¢ considerado poluicdo contaminante de 1,3 em diante, mas precisa uma analise da
fonte para estabelecer medidas preventivas.

No que se refere ao disco de Secchi a visibilidade ¢ qualitativa, pois depende da
visualizagao do disco pelos pesquisadores. Todavia, a presencga do tipo de mineral contido no
sedimento, presenca da mata ciliar, dentre outros influenciam na colora¢do da agua, o que nao
pode ser implicado como indicador de polui¢do, mesmo a visibilidade do disco de Secchi ndo
tendo ultrapassado 49 centimetros no trecho analisado do Rio Tracuateua e 67 centimetros no
trecho do rio Para no furo das marinhas.

Na observagdo das margens dos trechos dos rios analisados, identificou-se um grande
acumulo de dejetos nas areas proximas as margens do rio Tracuateua e, nas margens onde esta
o manguezal do rio Pard no Furo das Marinhas, que ¢ um indicativo de necessidade de
estabelecer politicas publicas de coleta de lixo, inclusive de modo seletivo e investimentos em

educacao ambiental.
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4. CONCLUSOES

A partir desta pesquisa sobre as amostras de dgua coletadas na regido, ¢ possivel junto
com o estudo da limnologia, o desenvolvimento de medidas de planejamentos com
gerenciamento de recursos hidricos, para acompanhar acdes que recuperem e conservem o
ecossistema aquatico, além de usar os estudos limnologicos como um prognostico dos
desastres ambientais ou minimizar os impactos.

Ressalta-se que, em areas de balnearios, observou-se a presenga da mata ciliar e
cuidados com o meio ambiente, o que indica que essa preservagao esta associada ao turismo,
pois em outras areas analisadas, onde havia comunidades residentes proximas, havia descarte
incorreto de lixo por parte da populagdo, que leva & impactos negativos a satide humana e
meio-ambiente.

E necessario o aprimoramento do saneamento basico na regido, como o tratamento do
esgoto, a remocado dos residuos solidos descartados as margens dos rios, pontes, estradas e a
reciclagem dos mesmos, bem como, o controle e fiscalizagdao por parte dos 6rgaos publicos
responsaveis, comunidades envolvidas e industrias, para ndo comprometer a agua que ¢
utilizada em diversas finalidades pelas populacdes das areas estudadas. Outro fator importante
¢ a introdugdo da educag¢do ambiental as populacdes dos locais analisados, com objetivo de
conscientizacdo sobre o meio-ambiente, o qual pode elevar tanto a qualidade da agua na
regido, como elevar os padrdes socioecondmicos, assim como a preservacao da fauna e flora

local.
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Abstract:

The pilot research had as main objective recognise and discuss the geosocioenvironmental realities with
emphasis in the quality of the water of Pard River in the stretch of Furo das Marinhas and Tracuateua River in
the metropolitan region of Belém. Field research was made, with exploratory traits, as partof the technical
scientifical contents of the discipline Introduction to the Environmental Science from Chemistry course in the
Campus of Ananideua from the Federal University of Pard. It was examined in locus the conditions of water in
those rivers, from Where quali-quantitative physiochemical samples were collected and analysedto identify the
quality of water in part of the hydrographic basin. The analyses were determined following the procedures
conceded by Guedes (2023). Through this, it was understood the challenges faced, with proposal of solutions to
promote and preserve de waterresources. As conclusion, it is observed the presence of detritus and sewage on
the streiches of Pard River, causing impacts on health and environment, needing public policies of garbage
collection and selective garbage collection, as well as Investments on environmental education.
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1. Introduction

Around 75% of planet Earth is made up of water, however the growing water crisis is a global concern
that has intensified in recent years. The scarcity of potable water and poor management of water resources are
negatively impacting several countries and regions around the world. The increasing demand for water due to
the increase in population, excessive use and waste of this finite resource, climate change and pollution of water
bodies are some of the main factors contributing to this crisis'.

Every year, the number of deaths due fo drinking contaminated water 1s much higher than deaths due to
violence, including war. It is necessary to evaluate possible causes, such as incorrect disposal of sewage and
food companies that improperly dispose of waste in nearby rivers, in which families living nearby to these rivers
will subsequently consume the same water without any type of treatment’.

By this, the objective of this paper is to discuss the environmental reality with an emphasis on the water
quality of the Tracuateua River and Para River, in the stretch between Santa Barbara and the district of
Mosqueiro, in the Metropolitan Region of Belém. As specific objective, it was sought to diagnose whether the
stretches in question already contain trace elements of heavy metals that could cause impacts on human health
through anthropogenic pollution of limnological resources, as part of the research project “Environmental
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impacts of urbanisation on water resources in Metropolitan Region of Belém and its effects on the health of
local populations and the environment: A brief look by geomedicine” by the team of Professor Aureliano da
Silva Guedes.

II. Method

The team moved from Ananindeua to the Santa Barbara/Mosqueiro region to carry out field research,
where three stops were made to collect samples and carry out quali-quantitative chemical analyses. As a
reference and support instrument for field research, Guedes' travel plan was used (2023)3.

The first sample collection was carried out in the municipality of Santa Barbara, on the bridge over the
Tracuateua River at Km 32, PA-391, a water sample was collected and analysed with a pH measuring test, to
verify the numbering on the pH scale, acidity/alkalinity that the sample indicated, and in addition to this, the
multiparameter test was also used. Then, the conductivity and temperature parameters were checked, with the
aid of a thermometer and digital conductivity meter. Furthermore, the Secchi disk was used to check the
transparency and turbidity level of the river water. And it was important to observe the area, to verify the
presence of domestic waste.

The second collection stretch was marked by the presence ofnatural pools, located at Km 35 on PA-
391. In this sense, in the natural pools it was observed how those responsible dealt with the environmental issue
in relation to the Para River, seeking, in their own way, to preserve the enviromment as a way of attracting
tourists by generating economic value for their properties.

The third point located at Furo das Marinhas, at Km 23, PA-391, on the Mosqueiro bridge, where the
Para River meets. Quali-quantitative analysis research was carried out in the same way as was carried out in the
first stretch, and in locus observation was carried out.

Figure 1: satellite image of the surveyed stretches.

Source: Google maps by Professor Artur Santos, in July 2023.

IIT. Results and discussion
In the first stretch, it was observed that there is the presence of communities around the bridge over
the Tracuateua river, located at PA-391/Km 32, where the existence of debris on the banks of the river was
observed, which has a direct impact on the local pollution, which can cause illness to residents in that area. The
analyses carried out with the river water sample are shown on table 1.

Figure 2: Household waste
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Source: Authors, 2023.

At Km 35, where there are natural pools, there were observed the preservation of the ciliary forest
and alternatives for the minimal intervention in the environment. Furthermore, tourism is an important economic
activity there.It was observed that in the course of the Tracuateua River stretched of the Para River, in natural
pools it is not cut or interrupted, but only a part is diverted for the existence and maintenance of natural pools,
where this water, in about 10 meters, is returned to this course of the river.

At the point where Furo das Marinhas and the Mosqueiro bridge meet, in the hydrographic basin of
Pard, there are well-established ecosystems, dominated by mangroves, which contribute to the region's rich
biodiversity, housing a wide variety of fauna species. and flora, including: Macrobrachium amazenicum
(Amazon River prawn), Aratus pisonii. (Mangrove tree-climbing crab, aratu, etc.) and the Cebus apella
(capuchin monkey)4.

In socio-economic aspects, fishing activities were observed, and there was also the presence of
matapis for shrimp fishing and ponds for their storage (terms used by local collectors of freshwater shrimp).
However, it is important to highlight the possible environmental impacts associated with economic activities in
the region. The disorderly exploitation of natural resources, such as deforestation for the construction of houses,
plantations, installation of companies, among others, which contributes to anthropogenic pollution of rivers,
which, if not well guided, can compromise the environment. The results of the analyses carried out in the
established stretches of the rivers are in table 1.

'Figure 3: Pond and matapi

ry

Soule: Athors, 203.

igure 4: Waste on the river.

Source: Authors, 2023.
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In this sense, the presence of ciliary forest, high tide and the existence of aquatic animals were
observed at the three observation points.
Table 1- values of physical and chemical parameters

Analysis Sample 1 Sample2
Tracuateua River Fure das Marinhas
Electrical conductivity 0114 2,736
Total of Dissolved Solids 0,057 ppm na 1,378 ppm
PH (test) 6,0 6,0
Temp. (°C) 20.7(°C) 312 (°0)
Copper 0 1
Lead 0 0
Mercury 0 0
Hardness 25 100
Transparency (Secchi disc) 49 cm 67 cm

Source: Authors, 2023.

Based on quantitative and qualitative analyses using multiparameter test and pH test, electrical
conductivity and dissolvable solids analysis equipment, the following analytical considerations are made:

In quantitative analyses, of local temperature with digital thermometers, multiparameter test, electrical
conductivity of water and dissolved solids, they were useful for measuring variables related to water quality.
This includes measuring pH, which indicates the acidity or alkalinity of the water.

Electrical conductivity, which is related to the concentration of ions present in water, and temperature,
can indicate water quality, as they provide important information to evaluate water quality for different uses,
such as: human consumption, agriculture and industry. The results of the electrical conductivity test indicated
values of 0.144 ppm at point one and 2.736 ppm at point two, which shows expected normality, given that the
part of the Para river studied receives influence from the Atlantic Ocean and the Tracuateua river is supplied by
the Para River, however with many springs diluting the salts of its stretch.

There were variations in the temperature of the samples, at the point of Santa Barbara, at the bridge
over the Tracuateua River at Km 32, PA-391, it was 29.7 C° and at Furo das Marinhas, at Km 39, PA-391, at
Mosqueiro bridge, it was 31.2 C°.

Temperature is a vital parameter in the control of aquatic life, influencing several parameters, both
physical and chemical’.

It must be highlighted that the hardness of the water at point one is 25, and at point two, 100.

In qualitative analyses, the pH test used to evaluate the pH of the water are coated with indicators of
different colours, which change according to the pH of the solution in which they are immersed. pH test can
quickly and practically indicate whether the water is acidic, neutral, or alkaline, and at what level, based on the
colour resulting from the reaction of the indicator with the solution (see table 1).

As for the data from the multiparameter test, the presence of lead (Pb) or mercury (Hg) was not
identified in the two points analysed. However, regarding the presence of copper (Cu), only in the study stretch
of the Para River, it presented 1 trace, highlighting that, in Brazil, pollution is considered contaminant from 1.3
onwards, but an analysis of the spiring is needed to establish preventive measures.

Regarding the Secchi disc, visibility is qualitative, as it depends on the researchers' visualization of the
disc. However, the presence of the type of mineral contained in the sediment, the presence of ciliary forest,
among others, influence the colour of the water, which cannot be implicated as an indicator of pollution, even
though the wvisibility of the Secchi disc does not exceed 49 centimetres in the stretch analysed from the
Tracuateua River and 67 centimetres in the stretch of the Pard River in the Furo das Marinhas.

‘When observing the banks of the stretches of the analysed rivers, a large accumulation of waste was
identified in the areas close to the banks of the Tracuateua River and, on the banks where the Pard River
mangrove forest is located, in Furo das Marinhas, which is an indication of the need to establish public policies
for waste collection. including selectively and investments in environmental education.

IV. Conclusions
From this research on water samples collected in the region, it is possible, together with the study of
limnology, to develop planning measures for water resource management, to monitor actions that recover and
conserve the aquatic ecosystem, in addition to using limnological studies as a prognosis of environmental
disasters or minimising impacts.
It is noteworthy that, in natural pools areas, the presence of ciliary forest and care for the environment
was observed, which indicates that this preservation is associated with tourism, as in other analysed areas, where
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there were communities residing nearby, there was incorrect disposal of waste by the population, which leads to
negative impacts on human health and the environment.

It is necessary to improve basic sanitation in the region, such as sewage treatment, the removal of

solid waste discarded on the banks of rivers, bridges, roads, and their recycling, as well as control and inspection
by the responsible public bodies, communities and industries, so as not to compromise the water that is used for
various purposes by the populations of the studied areas. Another important factor is the introduction of
environmental education to the populations of the analysed locations, with the aim of raising awareness about
the environment, which can increase both the quality of water in the region, raise socioeconomic standards, as
well as the preservation of local fauna and flora.

[1.
2.
[31.
[4].

[5].
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